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Abstract of JP2001 020096 

PROBLEM TO BE SOLVED: To provide a 
plating device capable of forming a plated film 
having high quality by constructing into a face 
down system jet plating device and preventing 
the formation of a plated film on a cathode pin, 
the metal contamination on the rare surface or 
the side surface of a substrate to be plated 
and the leaving of bubbles on the plated 
surface. SOLUTION: The plating device has a 
ring like seal member in contact with the outer 
peripheral of a plating surface of the substrate 

21 to be plated, possesses a substrate holder 

22 to hold so as to expose the plating surface 
of the substrate and to turn the plating surface 
downward and performs the plating by forming 
a plating liquid jet flow reaching the plating 
surface of the substrate 21 from the under side 
of the substrate 21 to be plated, held by the 
substrate holder 22 in a plating vessel 1 1 , in 
which the plating liquid Q1 is full filed. In such 
a case, a ventilation hole for releasing bubbles 
remaining on the surface of the substrate 21 to 
be plated to the outside of the substrate holder 
22 is provided at the lower end part of the 
substrate holder 22. 
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* NOTICES * 

JPO and INPIT are net rasponsibla far any 
damages causad by the use ef this translation. 

Uhis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNI CAL FIELD — 

[Field of the Invention] This invention relates to a suitable plating device to perform metal plating 
with which this slot, a hole, etc. are filled up to the substrate with which a detailed slot, a hole, 
etc. for wiring were formed especially in the surfaces, such as a semiconductor wafer, to be 
plated about the plating device which plates a substrate to be plated. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT art not responsible for any 
daeuces caused by the use of this translation. 

Uhis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



PRIO R ART - 

[Description of the Prior Art]ln recent years, in order to fill this slot, a hole, etc. of a substrate to 
be plated where the detailed slot and hole for wiring were formed in the surfaces, such as a 
semiconductor wafer, metal plating devices, such as copper plating, are used and the technique of 
filling this slot, a hole, etc. by metal plating is adopted. Conventionally, there is a jet plating 
device of a facedown method as this kind of a plating device. Drawing 1 is a figure showing the 
composition of the jet plating device of this facedown method. 

[0003] The jet plating device 100 of a facedown method, As shown in drawing 1 , provide the 
plating tub 101, and the board holder 103 which makes the substrates 102, such as a 
semiconductor wafer, to be plated the upper part of this plating tub 101, places the plating side 
upside down, and is held is provided, With the pump 105, let the filter 106 and the plating liquid 
feed pipe 107 pass, plating liquid Q 1 in the plating liquid depot 104 was made to blow off from 
the pars basilaris ossis occipitalis of the plating tub 101, and the jet of plating liquid is applied at 
right angles to the plating side of the substrate 102 to be plated. 

[0004]Plating liquid Q 1 which overflowed the plating tub 101 is collected in the plating liquid 
receiving chute 108 arranged at the outside of the plating tub 101, and returns to the plating 
liquid depot 104. From the plating power supply 109, by impressing predetermined voltage 
between the anode electrode 110 and a cathode electrode (plating side of the substrate 102 to be 
plated), a plating current flows between this anode electrode 110 and the plating side of the 
substrate 102 to be plated, and a plating film is formed in the plating side of the substrate 102 
to be plated. 

[0005]Conventionally [ above-mentioned ] the jet plating device 100 of the facedown method of 
composition, A holding pin and cathode pins are provided in the board holder 103 arranged in the 
upper part of the plating tub 101, Turned the substrate 102 to be plated downward, held the 
plating side for it, plating liquid Q } was made to flow out of the upper bed of the plating tub 101, 
and the crevice between the substrates 102 to be plated, and it has plated to the substrate 102 

to be plated. , 
[0006] However, if the cathode pins for supplying electric power to the plating side of the 
substrate 102 to be plated touch plating liquid Q v when plating metal will deposit also in a 
cathode-pins part and they will take out a substrate to be plated, they have the danger of 
destroying the plating membrane layer near the cathode pins. Since it is easy to diffuse copper in 
silicon when carrying out electrolysis plating of the copper plating to the substrate 102 to be 
plated being a semiconductor wafer in the plating side of this semiconductor wafer, Although 
electrolysis plating is performed by using as the negative pole the copper layer which formed TiN, 
TaN, etc. as a barrier layer to the plating side of the semiconductor wafer, and was thinly formed 
this barrier layer or on it, Since the barrier layer is not formed in the rear face or the side of a 
semiconductor wafer, the plating liquid containing copper must be prevented from adhering to this 
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[0007]For this reason, by immersion plating which plating liquid is made to immerse, a substrate 
to be plated. The semiconductor wafer which is the substrate 102 to be plated is held with the 
board holder 103, Carry out the seal of the peripheral part of the surface of a semiconductor 
wafer by a sealing member, and the peripheral part and rear face of a semiconductor wafer are 
made not to be soaked in plating liquid, In the space which cannot touch the board holder 103, a 
semiconductor wafer, and the plating liquid formed by the sealing member, the semiconductor 
wafer rear face is contacted to cathode pins. # _ 

[0008]Since the circumference of the board holder 103 protrudes below the plating side of the 
substrate 102 to be plated when using the above board holders 103 for the jet plating device of a 
facedown method, Only by contacting the substrate held at the board holder 103 to be plated on 
a plating oil level, the air layer was made on the semiconductor wafer surface, and there was a 
problem that a normal plating film could not be formed. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

Uhis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the lnvention]As explained above, by the invention of a statement, to each claim. In the 
plating device which plates while generating the plating liquid jet which carries out a seal by a 
sealing member and reaches a plating side from a lower part so that plating liquid cannot be 
touched other than the plating side of a substrate to be plated, The vent which misses the air 
bubbles which remain to the plating side of a substrate to be plated at the lower end part of a 
board holder on the outside of a board holder was provided. 

Therefore, without forming a plating film in cathode pins, when there is no metallic contamination 
of the rear face of a substrate to be plated or the side and air bubbles do not remain in a plating 
side, the outstanding effect that the plating device which is excellent in the homogeneity of a 
plating film and does not have silverfish and which can perform quality plating can be provided is 
acquired. 

[0043]ln [ according to the invention according to claim 3 ] the plating device according to claim 
1, Since a vent is used as the hole penetrated to the peripheral face or inner skin of a portion 
located above the plating liquid in a plating tub from the inner skin of the portion located below 
the plating side of the substrate of a board holder to be plated, it becomes easy to escape from 
the air bubbles which remain to the plating side of a substrate to be plated in addition to the 
above-mentioned effect through this vent. 

[0044]Since a vent is used as the hole penetrated to a peripheral part at the bottom from the 
inner skin of the portion located below the plating side of the substrate of a board holder to be 
plated in the plating device according to claim 1 according to the invention according to claim 4, 
In addition to the above-mentioned effect, when [ when the rate of flow of the board holder 
bottom is large ] a static pressure is low, it escapes from the air bubbles which remain to the 
plating side of a substrate to be plated according to the static pressure difference inside the 
undersurface peripheral part of a board holder through this vent. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the lnvention]This invention was made in view of the above- 
mentioned point, and is a jet plating device of a facedown method. The purpose is to provide the 
plating device which can form a quality plating film by there being no metallic contamination of 
the rear face of a substrate to be plated or the side, and not leaving air bubbles to a plating side, 
without moreover forming a plating film in cathode pins. 



[Translation done.] 
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2.**** shows the word which can not be translated. 
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MEANS 



[Means for Solving the Problem]ln order to solve an aforementioned problem the invention 
according to claim 1, It has a sealing member of ring shape which contacts a plating side 
periphery which plates a substrate to be plated, Expose a plating side of this substrate to be 
plated, and a board holder which turns this plating side downward and holds it is provided, In a 
plating device which plates while generating a plating liquid jet which reaches a plating side of 
this substrate to be plated from a lower part of a substrate held at a board holder within a 
plating tub with which plating liquid was filled to be plated, A vent which misses air bubbles 
which remain to a plating side of a substrate to be plated at a lower end part of a board holder 
on the outside of this board holder was provided. 

[0011]As for a portion located below a substrate of a peripheral part of a board holder to be 
plated, in order to lessen air bubbles which remain in a plating side of a substrate to be plated, it 
is desirable to make it as thin as possible, but. In order to stick a substrate to be plated and a 
sealing member and to stick a substrate to be plated and cathode pins, In order to stop with a 
pressure plate from a rear face of a substrate to be plated and to receive this pressing-down 
power, it is difficult to decrease a portion located below a plating side of a substrate of a 
peripheral part of a board holder to be plated to several millimeters or less. For this reason, it 
escapes from air bubbles which remain to space surrounded in respect of plating of a lower 
peripheral part of a board holder, and a substrate to be plated outside through this vent by 
providing a vent in this portion as mentioned above. 

[001 2] However, since a sealing member and cathode pins are among portions located below a 
plating side of a substrate of a peripheral part of a board holder to be plated, a vent cannot be 
provided in the same height as a plating side of a substrate to be plated. Therefore, since remains 
air bubbles of a plating side of a substrate to be plated cannot be removed thoroughly, by 
rotating a board holder and a wafer, a flow which goes outside from the center of a substrate to 
be plated can be strengthened, and air bubbles which remain to a plating side of a substrate to be 
plated by this flow can be poured. 

[001 3] The invention according to claim 2 is characterized by a vent being a hole penetrated to a 
peripheral face from inner skin of a portion located below a plating side of a substrate of a board 
holder to be plated in the plating device according to claim 1. 

[0014]The invention according to claim 3 is characterized by a vent being a hole penetrated to a 
peripheral face or inner skin of a portion located above plating liquid in a plating tub from inner 
skin of a portion located below a plating side of a substrate of a board holder to be plated in the 
plating device according to claim 1. 

[001 5] As mentioned above, it becomes easy to escape by using a vent as a hole penetrated to a 
peripheral face or inner skin of a portion located above a plating oil level from inner skin of a 
portion located below a plating side of a substrate to be plated from air bubbles which remain to 
a plating side of a substrate to be plated through this vent. 
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[0016]The invention according to claim 4 is characterized by a vent being a hole penetrated to a 
peripheral part at the bottom from inner skin of a portion located below a plating side of a 
substrate of a board holder to be plated in the plating device according to claim 1. 
[001 7] As mentioned above, by using a vent as a hole penetrated to a peripheral part at the 
bottom from inner skin of a portion located below a plating side of a substrate of a board holder 
to be plated, When [ when the rate of flow of the board holder bottom is large ] a static pressure 
is low, it escapes from air bubbles which remain to a plating side of a substrate to be plated 
according to a static pressure difference inside an undersurface peripheral part of a board holder 
through this vent. 
[001 8] 

[Embodiment of the lnvention]the following and an embodiment of the invention - an example is 
explained based on a drawing. Drawing 2 is a figure showing the example of composition of the 
plating device concerning this invention. This plating device 10 possesses the plating tub 11. This 
plating tub 1 1 is a cylindrical shape section, the pars basilaris ossis occipitalis is tapered shape 
with a low center, and the discharge hole 12 for making plating liquid flow into the 

circumference of the lowest center point to the exterior of the plating tub 1 1 is formed. The 
plating liquid jet pipe 13 which turns plating liquid Q 1 to the center section of the plating tub 11 

up, and is spouted has projected even inside the plating tub 11. 

[001 9] With the pump 15, plating liquid injected from the plating liquid jet pipe 13 through the 

filter 16 from the plating liquid depot 14, It overflows from the rising wood of the plating tub 11, 
is collected in the plating liquid receiving chute 17 established in the outside of the plating tub 11, 
and flows into the plating liquid depot 14 from this plating liquid receiving chute 17. A part of 
plating liquid Q } which blew off from the plating liquid jet pipe 13. After it flows into the exterior 

of the plating tub 11 through the discharge hole 12 and a filter or the separator 18 removes the 
affix to the peeling piece and the positive electrode plate 19 of a black film, and a sediment, it 
flows into the plating liquid depot 14. Although it is made to flow down with the gravity of 
plating liquid Q 1 between the plating liquid depots 14 from the discharge hole 12 in drawing 2 . a 

pump may be formed between a filter or the separator 18 from the discharge hole 12. 20 is a 
flow control valve. 

[0020] The positive electrode plate 19 is allocated in the lower part in plating liquid Q 1 of the 

plating tub 11 right-angled at the medial axis of this plating tub 11. In the case of copper plating, 
phosphorus-containing copper is used at this positive electrode plate 19 using a soluble electrode 
plate. Although an opening is formed in the center by disc-like, the positive electrode plate 19 
arranges the plating liquid jet pipe 13 through the inside of an opening and the plating liquid flow 
which flows through the circumference of this positive electrode plate 19 is passed to the 
exterior of the plating tub 1 1 through the discharge hole 1 2 which has this positive electrode 
plate 19 caudad in drawing 2 . Two or more breakthroughs may be provided in the positive 
electrode plate 19, and plating liquid Q 1 which passed along this breakthrough may be made to 

flow out of the discharge hole 12 into the exterior of the plating tub 11, as shown in drawing 3 . 
The plating liquid jet pipe 13 is making plating liquid blow off from the lower peripheral part of 
the plating tub 11 towards an upper center with the plating device of drawing 3 . 
[0021]As shown in drawing 4 . it is also possible to make the plating liquid which penetrated the 
positive electrode plate 19 flow out of a collective part into the exterior of the plating tub 11 
through the discharge hole 12. the positive electrode plate 19 - the plating side of the substrate 
21 to be plated - abbreviated - it being considered as the flat surface which countered the 
substrate 21 to be plated, if there is a size of the same grade, but. It is good to consider it as 
sphere form, as the positive electrode plate 19 shows drawing 3 substantially small, when the 
plating side of the substrate 21 to be plated and the interval of the positive electrode plate 19 
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are small compared with the plating side of the substrate 21 to be plated. 
[0022]When the substrate 21 to be plated is a semiconductor wafer, the board holder 22 holding 
the substrate 21 to be plated is explained based on drawing 5 and drawing 6 . Since it is easy to 
diffuse copper into silicon as mentioned above when carrying out electrolysis plating of the 
copper on the surface of a semiconductor wafer, Electrolysis plating is performed by using as the 
negative pole the copper layer which formed metal, such as Ti, Ta, TiN, and TaN, or the compound 
of those to the plating side of the semiconductor wafer, and was thinly formed as a barrier layer 
in it at this barrier layer or an it top. 

[0023] If the cathode electrode pin 29 for supplying electric power to the plating side of the 
substrate 21 to be plated touches plating liquid when plating metal will deposit also in this 

cathode electrode pin 29 and it will pick out the substrate 21 to be plated from the board holder 

22, its danger of destroying the plating film near the cathode electrode pin 29 is high. Therefore, 
the substrate 21 to be plated is made to hold to the board holder 22, as shown in drawing 5 . A 
seal is carried out by the sealing member 23 so that plating liquid may not infiltrate into the 

surface peripheral part of the substrate 21 to be plated, In the space which cannot touch plating 
liquid Q 1 formed by the board holder 22, the substrate 21 to be plated, and the sealing member 

23, the cathode electrode pin 29 is contacted on the surface of the substrate 21 to be plated. 
[0024] The board holder 22 possesses the board holding case 24 which can accommodate the 
substrate 21 to be plated in an inside. This board holding case 24 is the cylindrical shape of a 
little larger path than the path of a substrate to be plated, the opening of the path in which the 
lower end surface is a little smaller than the substrate 21 to be plated is formed, and an upper 
bed side is the closed structure. And the axis of rotation 25 is attached in the center of the 
upper surface of this board holding case 24, and the slit shape substrate in-and-out opening 26 
for taking the substrate 21 to be plated in and out is formed in the side, moreover - the board 
holding case 24 consists of insulation materials - the inside - the path of the substrate 21 to be 
plated - abbreviated - the disc-like substrate-presser-foot board 27 of the same path is 
provided. 

[0025] The substrate-presser-foot board 27 consists of insulation materials, and the moving shaft 
28 which moves this substrate-presser-foot board 27 up and down is attached in the center of 
the upper surface. This moving shaft 28 penetrated the center section of the axis of rotation 25 
attached to the upper surface of the board holding case 24, and is extended up. Around the 
opening of the undersurface of the board holding case 24, The sealing member 23 of ring shape is 
formed, plating liquid permeates into the board holding case 24, and this sealing member 23 is 
prevented from touching plating liquid by sticking to the surface (undersurface) of the substrate 
21 to be plated in the rear face and peripheral face of the substrate 21 to be plated. It is the 
outside of this sealing member 23, and plurality or the cathode electrode pin 29 of ring shape is 
formed inside [ undersurface ] the board holding case 24, and this cathode electrode pin 29 
contacts the surface peripheral part of the substrate 21 to be plated. 

[0026]ln order to make uniform potential of the plating side of the substrate 21 to be plated, As 
for the cathode electrode pin 29, it is preferred to consider it as the structure which consisted of 
ring shape boards so that it might contact throughout the surface periphery of the substrate 21 
to be plated, and line contact of the pin might be carried out to the shape or the substrate 21 to 
be plated put in order densely, bent the inner periphery to the substrate [ to be plated ] 21 side, 
and gave elasticity. The plating side is turned for the substrate 21 to be plated down, adsorption 
maintenance of the rear face is carried out by the robot hand 30, and the substrate moved to the 
inside through the slit shape substrate in-and-out opening 26 of the board holding case 24 to be 
plated contacts the above-mentioned sealing member 23 and the cathode electrode pin 29. 
[0027] The board holder 22 is supported by the axis of rotation 25, and moves between an upper 
position and lower positions up and down with a slide drive mechanism (not shown). And in an 
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upper position, the substrate 21 held at the board holding case 24 and the inside to be plated is 
going up to the position which cannot touch plating liquid, takes out the plated substrate 21 to be 
plated in this position, and carries the unsettled substrate 21 to be plated in the inside of the 
board holding case 24. When the board holder 22 is in a lower position, the plating side of the 
substrate 21 to be plated is immersed in plating liquid. 

[0028] As extraction of a substrate to be plated raises the board holder 22 to the above- 
mentioned upper position which cannot touch plating liquid and it is shown in drawing 6 , After 
raising the substrate-presser-foot board 27, the robot hand 30 is inserted from the substrate in- 
and-out opening 26 of the board holding case 24, vacuum absorption of the rear face of the 
substrate 21 to be plated is carried out, it is raised, the slit shape portion 26a of the substrate 
in-and-out opening 26 is passed, and the substrate 21 to be plated is taken out. For this reason, 
the opening of the center section 26b of the substrate in-and-out opening 26 is greatly carried 
out so that the robot hand 30 may pass. 

[0029]For making the substrate 21 to be plated insert into the board holding case 24, and 
making it hold, it carries out in operation contrary to extraction of the above-mentioned 
substrate 21 to be plated, in this case, the substrate 21 to be plated is arranged within the board 
holding case 24 at a position - as - the lower inside diameter of the board holding case 24 - the 
outer diameter of the substrate 21 to be plated - abbreviated - it is the same and enlarges a 
little. 

[0030]ln jet plating which plates while carrying out the jet of the plating liquid from the lower 
part of the plating tub 11, the plating side of the substrate 21 to be plated is turned down, and 
the substrate 21 to be plated has a common method of contacting a plating side on the plating oil 
level which was located above the upper bed of the plating tub 1 1, and rose by the jet. however, 
an embodiment of the invention - in an example, since the board holder 22 which does not make 
plating liquid Q 1 contact except the plating side of the substrate 21 to be plated by the sealing 
member 23 is used, It can plate by making the substrate 21 made to hold to the board holder 22 
and this board holder 22 to be plated immersed in plating liquid Q v 

[0031]Thereby, the distance of the plating side of the substrate 21 to be plated and the positive 
electrode plate 19 can be adjusted freely. It is also possible to move to the exterior of the plating 
tub 11, while the substrate 21 to be plated had been made to hold to the board holder 22, and to 
carry out backwashing by water of the substrate 21 to be plated and the board holder 22. 
[0032]lt is effective to rotate the substrate 21 to be plated within the plating tub 11 in order to 
raise the homogeneity of plating, since neither the flow of plating liquid Q 1 of plating tub 1 1 

inside nor the electric field between the plating sides of the positive electrode plate 19 and the 
substrate 21 to be plated necessarily becomes uniform at a circumferencial direction. For this 
reason, the rotary drive (not shown) made to rotate the axis of rotation 25 attached to the 
board holding case 24 of the board holder 22 is formed. This rotation After equipping the board 
holder 22 not only with the time of plating but with the substrate 21 to be plated, After raising 
the board holder 22 and the substrate 21 to be plated on a plating oil level after the cellular 
removal at the time of making plating liquid Q 1 contact, and the end of electrolysis plating, it is 

effective also in the plating liquid end by making it rotate. 

[0033]The purpose of increasing the plating side of not only rotation but the substrate 21 to be 
plated and the relative velocity of plating liquid Q v are making thin the concentration diffusion 

layer near the plating side of the substrate 21 to be plated, and the thing for which plating speed 
is restricted by the ion amount of supply by making it thin and to say is prevented - the whole 
surface - a uniform plating tunic is formed, and also current density becomes large and high- 
speed plating is attained. 

[0034]ln order to rotate the substrate 21 to be plated, the upper part of the axis of rotation 25 



http://v\mw4ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 8/7/2008 



JP,200 1-020096, A [MEANS] 



Page 5 of 6 



prolonged above the board holder 22 is connected with rotary drives, such as a motor, and it 
enables it to rotate the substrate 21 to be plated in the level surface in the plating device of 
composition of being shown in drawing 2 . Although the rotation under plating is a 10-300-rpm 
low speed rotary, the end back substrate holding fixture 22 of plating and the substrate 21 to be 
plated make it go up to the position which does not contact plating liquid Q v and rotation 

(desirably rotation of not less than 1000 rpm) of not less than 500 rpm is needed for performing 
the plating liquid end. For this reason, the control mechanism suitable for this is required for a 
rptary drive. 

[0035] In the plating device of composition of being shown in drawing 2 . the pressure plate slide 
drive mechanism (neither is illustrated) for rise and fall of the holding fixture slide drive 
mechanism for rise and fall of the board holder 22 and the substrate-presser-foot board 27 was 
formed in addition to the above-mentioned rotation. It is an air cylinder which drives a pressure 
plate slide drive mechanism according to spring force downward, and drives it by exhaust air 
upward, and it is accommodated within the limit supported with the rotary drive, and an air pipe 
penetrates the center of a motor and is connected outside by the rotary joint in the motor upper 
part. A motor and pressure plate drive mechanism are accommodated within the limit supported 
with the holding fixture slide drive mechanism, and go up and down with a holding fixture slide 
drive mechanism. 

[0036]Starting injection of plating liquid Q 1 from the plating liquid jet pipe 13 in [ after equipping 

the board holder 22 with the substrate 21 to be plated ] the plating tub 1 1, and rotating the 
board holder 22 at 50-300 rpm. The board holder 22 is dropped until the substrate 21 to be 
plated contacts the plating oil level on which the center rose, and the board holder 22 is dropped 
further slowly from the state where the center of a plating oil level contacted the substrate 21 to 
be plated. By carrying out like this, the undersurface of the substrate 21 to be plated is filled up 
with plating liquid Q v and air is discharged from the space of the substrate 21 to be plated and 

the lower part of the board holding case 24 of the board holder 22. 
[0037]ln order to discharge this air efficiently, as shown in drawing 7 , two or more vents 31 
penetrated outside from the inside of a portion located below the undersurface of the substrate 
21 of the peripheral part which is pressing down the substrate 21 to be plated in the lower part 
of the board holding case 24 to be plated are provided. The height of the air pocket made by this 
in the lower end peripheral part of the board holding case 24 of the board holder 22 and the 
crevice formed by the substrate 21 to be plated when a substrate to be plated is put into the 
plating tub 11, Even if it is after being installed in the position with which the height from the 
undersurface of the substrate 21 to be plated to the opening upper bed of the vent 31 decreases, 
and the board holder 22 plates, Air can be easily discharged from the space formed by rotation 
of the board holder 22 by the substrate 21 to be plated and the lower part of the board holding 
case 24. 

[0038] Drawing 8 is a figure showing other examples of arrangement of the above-mentioned 
vent 31 which discharges air from the space of the substrate 21 to be plated and the lower part 
of the board holding case 24. The vent 31 is penetrated on the outside of the portion located 
above the substrate 21 to be plated from the inside of a portion located below the undersurface 
of the substrate 21 of the board holding case 24 to be plated so that it may illustrate. It is made 
for the position, as for, this vent 31 carries out an opening outside to turn into a position above 
the plating oil level in the plating tub 11 when plating. Thus, when the vent 31 carries out an 
opening on the outside of the board holding case 24 above a plating oil level, air can be easily 
discharged from the space formed of the substrate 21 to be plated and the lower part of the 
board holding case 24. As long as the opening of the above-mentioned vent 31 is above a plating 
oil level, the opening of it may be carried out to the upper surface or the inner surface of the 
board holding case 24. 
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r0039l Drawing 9 is a figure showing other examples of arrangement of the above-mentioned 
vent 31 which discharges air from the space of the substrate 21 to be plated and the lower part 
of the board holding case 24. The vent 31 is penetrated to the peripheral part at the bottom from 
the inside of a portion located below the undersurface of the substrate 21 of the board holding 
case 24 to be plated so that it may illustrate. Like the plating device of composition of that by 
arranging the vent 31 as mentioned above shows to drawing 10 . When the bigger divider plate 32 
than the plating side of the substrate 21 to be plated is formed directly under the peripheral part 
of the board holder 22, Since the rate of flow of plating liquid goes up with the peripheral part 
down side of the board holder 22 and a static pressure falls, the air caught on the undersurface 
of the substrate 21 to be plated can be made to discharge outside using the fall of this static 

pressure. . nn 

[0040] When plating, it carries out by letting the wiring 34 and the cathode electrode pin 29 pass 
from the plating power supply 33, and impressing predetermined voltage between the positive 
electrode plate 19 and the substrate 21 to be plated. 

[0041]the above - an embodiment of the invention, although the example explained the example 
which uses a semiconductor wafer for the substrate 21 to be plated, The substrate 21 made into 
the object of plating with the plating device of this invention to be plated is not what is limited to 
a semiconductor wafer, Naturally it can use for performing metal plating with which this slot, a 
hole, etc. of the substrate with which a detailed slot, a hole, etc. were formed in the surface are 
filled up widely, and can use also for surface plating of the substrate with which a detailed slot, a 
hole, etc. are not formed in the surface. 



[Translation done.] 
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* NOTICES * 

JPO and IMPIT an not responsible for any 
(lanugos caused by the use of this translation. 

Uhis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing H it is a figure showing the composition of the jet plating device of the conventional 
facedown method. 

[Drawing 2] It is a figure showing the example of composition of the plating device concerning 
this invention. 

[Drawing 3] It is a figure showing the example of composition of the plating device concerning 
this invention. 

[Drawing 4] It is a figure showing the example of composition of the plating device concerning 
this invention. 

fDrawing 5] It is a figure showing the composition of the board holder of the plating device 
concerning this invention. 

[Drawing 6] It is a figure for explaining operation of the board holder of the plating device 
concerning this invention. 

[Drawing 7] It is a figure showing the example of arrangement of the vent of the board holder 
lower part of the plating device concerning this invention. 

[Drawing 8] It is a figure showing the example of arrangement of the vent of the board holder 
lower part of the plating device concerning this invention. 

[Drawing 9] It is a figure showing the example of arrangement of the vent of the board holder 
lower part of the plating device concerning this invention. 

[Drawing 10] It is a figure showing the example of composition of the plating device concerning 
this invention. 
[Description of Notations] 

10 Plating device 

1 1 Plating tub 

12 Discharge hole 

13 Plating liquid jet pipe 

14 Plating liquid depot 

15 Pump 

16 Filter 

1 7 Plating liquid receiving chute 

18 A filter or a separator 

19 Positive electrode plate 

20 Flow control valve 

21 A substrate to be plated 

22 Board holder 

23 Sealing member 

24 Board holding case 
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25 Axis of rotation 

26 Substrate in-and-out opening 

27 Substrate-presser-foot board 

28 Moving shaft 

29 Cathode electrode pin 

30 Robot hand 

31 Vent 

32 Divider plate 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
(lanugos caused by the use of this translation. 

Uhis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the invention] 
[0001] 

[Field of the Invention] This invention relates to a suitable plating device to perform metal plating 
with which this slot, a hole, etc. are filled up to the substrate with which a detailed slot, a hole, 
etc. for wiring were formed especially in the surfaces, such as a semiconductor wafer, to be 
plated about the plating device which plates a substrate to be plated. 
[0002] 

[Description of the Prior Art] In recent years, in order to fill this slot, a hole, etc. of a substrate to 
be plated where the detailed slot and hole for wiring were formed in the surfaces, such as a 
semiconductor wafer, metal plating devices, such as copper plating, are used and the technique of 
filling this slot, a hole, etc. by metal plating is adopted. Conventionally, there is a jet plating 
device of a facedown method as this kind of a plating device. Drawing 1 is a figure showing the 
composition of the jet plating device of this facedown method. 

[0003] The jet plating device 100 of a facedown method, As shown in drawing 1 . provide the 
plating tub 101, and the board holder 103 which makes the substrates 102, such as a 
semiconductor wafer, to be plated the upper part of this plating tub 101, places the plating side 
upside down, and is held is provided, With the pump 105, let the filter 106 and the plating liquid 
feed pipe 107 pass, plating liquid Q 1 in the plating liquid depot 104 was made to blow off from 

the pars basilaris ossis occipitalis of the plating tub 101, and the jet of plating liquid is applied at 
right angles to the plating side of the substrate 102 to be plated. 

[0004]Plating liquid Q 1 which overflowed the plating tub 101 is collected in the plating liquid 

receiving chute 108 arranged at the outside of the plating tub 101, and returns to the plating 
liquid depot 104. From the plating power supply 109, by impressing predetermined voltage 
between the anode electrode 110 and a cathode electrode (plating side of the substrate 102 to be 
plated), a plating current flows between this anode electrode 110 and the plating side of the 
substrate 102 to be plated, and a plating film is formed in the plating side of the substrate 102 
to be plated. 

[0005] Conventionally [ above-mentioned ] the jet plating device 100 of the facedown method of 
composition, A holding pin and cathode pins are provided in the board holder 103 arranged in the 
upper part of the plating tub 101, Turned the substrate 102 to be plated downward, held the 
plating side for it, plating liquid Q 1 was made to flow out of the upper bed of the plating tub 101, 

and the crevice between the substrates 102 to be plated, and it has plated to the substrate 102 
to be plated. 

[0006] However, if the cathode pins for supplying electric power to the plating side of the 
substrate 102 to be plated touch plating liquid Q v when plating metal will deposit also in a 

cathode-pins part and they will take out a substrate to be plated, they have the danger of 
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destroying the plating membrane layer near the cathode pins. Since it is easy to diffuse copper in 
silicon when carrying out electrolysis plating of the copper plating to the substrate 102 to be 
plated being a semiconductor wafer in the plating side of this semiconductor wafer, Although 
electrolysis plating is performed by using as the negative pole the copper layer which formed TIN, 
TaN, etc. as a barrier layer to the plating side of the semiconductor wafer, and was thinly formed 
this barrier layer or on it, Since the barrier layer is not formed in the rear face or the side of a 
semiconductor wafer, the plating liquid containing copper must be prevented from adhering to this 
portion. 

[0007]For this reason, by immersion plating which plating liquid is made to immerse, a substrate 
to be plated. The semiconductor wafer which is the substrate 102 to be plated is held with the 
board holder 103, Carry out the seal of the peripheral part of the surface of a semiconductor 
wafer by a sealing member, and the peripheral part and rear face of a semiconductor wafer are 
made not to be soaked in plating liquid, In the space which cannot touch the board holder 103, a 
semiconductor wafer, and the plating liquid formed by the sealing member, the semiconductor 
wafer rear face is contacted to cathode pins. 

[0008]Since the circumference of the board holder 103 protrudes below the plating side of the 
substrate 102 to be plated when using the above board holders 103 for the jet plating device of a 
facedown method, Only by contacting the substrate held at the board holder 103 to be plated on 
a plating oil level, the air layer was made on the semiconductor wafer surface, and there was a 
problem that a normal plating film could not be formed. 
[0009] 

[Problem(s) to be Solved by the lnvention]This invention was made in view of the above- 
mentioned point, and is a jet plating device of a facedown method. The purpose is to provide the 
plating device which can form a quality plating film by there being no metallic contamination of 
the rear face of a substrate to be plated or the side, and not leaving air bubbles to a plating side, 
without moreover forming a plating film in cathode pins. 

[0010] 

[Means for Solving the Problem]ln order to solve an aforementioned problem the invention 
according to claim 1, It has a sealing member of ring shape which contacts a plating side 
periphery which plates a substrate to be plated, Expose a plating side of this substrate to be 
plated, and a board holder which turns this plating side downward and holds it is provided, In a 
plating device which plates while generating a plating liquid jet which reaches a plating side of 
this substrate to be plated from a lower part of a substrate held at a board holder within a 
plating tub with which plating liquid was filled to be plated, A vent which misses air bubbles 
which remain to a plating side of a substrate to be plated at a lower end part of a board holder 
on the outside of this board holder was provided. 

[0011] As for a portion located below a substrate of a peripheral part of a board holder to be 
plated, in order to lessen air bubbles which remain in a plating side of a substrate to be plated, it 
is desirable to make it as thin as possible, but. In order to stick a substrate to be plated and a 
sealing member and to stick a substrate to be plated and cathode pins, In order to stop with a 
pressure plate from a rear face of a substrate to be plated and to receive this pressing-down 
power, it is difficult to decrease a portion located below a plating side of a substrate of a 
peripheral part of a board holder to be plated to several millimeters or less. For this reason, it 
escapes from air bubbles which remain to space surrounded in respect of plating of a lower 
peripheral part of a board holder, and a substrate to be plated outside through this vent by 
providing a vent in this portion as mentioned above. 

[001 2] However, since a sealing member and cathode pins are among portions located below a 
plating side of a substrate of a peripheral part of a board holder to be plated, a vent cannot be 
provided in the same height as a plating side of a substrate to be plated. Therefore, since remains 



http://www4.ipdl.inpit.go .jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 8/7/2008 



JP,200 1-020096, A [DETAILED DESCRIPTION] 



Page 3 of 8 



air bubbles of a plating side of a substrate to be plated cannot be removed thoroughly, by 
rotating a board holder and a wafer, a flow which goes outside from the center of a substrate to 
be plated can be strengthened, and air bubbles which remain to a plating side of a substrate to be 
plated by this flow can be poured. 

[0013]The invention according to claim 2 is characterized by a vent being a hole penetrated to a 
peripheral face from inner skin of a portion located below a plating side of a substrate of a board 
holder to be plated in the plating device according to claim 1. 

[0014]The invention according to claim 3 is characterized by a vent being a hole penetrated to a 
peripheral face or inner skin of a portion located above plating liquid in a plating tub from inner 
skin of a portion located below a plating side of a substrate of a board holder to be plated in the 
plating device according to claim 1. 

[001 5] As mentioned above, it becomes easy to escape by using a vent as a hole penetrated to a 
peripheral face or inner skin of a portion located above a plating oil level from inner skin of a 
portion located below a plating side of a substrate to be plated from air bubbles which remain to 
a plating side of a substrate to be plated through this vent. 

[0016]The invention according to claim 4 is characterized by a vent being a hole penetrated to a 
peripheral part at the bottom from inner skin of a portion located below a plating side of a 
substrate of a board holder to be plated in the plating device according to claim 1. 
[001 7] As mentioned above, by using a vent as a hole penetrated to a peripheral part at the 
bottom from inner skin of a portion located below a plating side of a substrate of a board holder 
to be plated, When [ when the rate of flow of the board holder bottom is large ] a static pressure 
is low, it escapes from air bubbles which remain to a plating side of a substrate to be plated 
according to a static pressure difference inside an undersurface peripheral part of a board holder 
through this vent. 

[0018] , . 

[Embodiment of the lnvention]the following and an embodiment of the invention - an example is 
explained based on a drawing. Drawing 2 is a figure showing the example of composition of the 
plating device concerning this invention. This plating device 10 possesses the plating tub 11. This 
plating tub 1 1 is a cylindrical shape section, the pars basilaris ossis occipitalis is tapered shape 
with a low center, and the discharge hole 12 for making plating liquid Q } flow into the 

circumference of the lowest center point to the exterior of the plating tub 1 1 is formed. The 
plating liquid jet pipe 13 which turns plating liquid to the center section of the plating tub 11 

up, and is spouted has projected even inside the plating tub 11. 

[001 9] With the pump 15, plating liquid Q } injected from the plating liquid jet pipe 13 through the 

filter 16 from the plating liquid depot 14, It overflows from the rising wood of the plating tub 11, 
is collected in the plating liquid receiving chute 17 established in the outside of the plating tub 11, 
and flows into the plating liquid depot 14 from this plating liquid receiving chute 17. A part of 
plating liquid which blew off from the plating liquid jet pipe 13. After it flows into the exterior 

of the plating tub 11 through the discharge hole 12 and a filter or the separator 18 removes the 
affix to the peeling piece and the positive electrode plate 19 of a black film, and a sediment, it 
flows into the plating liquid depot 14. Although it is made to flow down with the gravity of 
plating liquid Q 1 between the plating liquid depots 14 from the discharge hole 12 in drawing 2 , a 

pump may be formed between a filter or the separator 18 from the discharge hole 12. 20 is a 
flow control valve. 

[0020]The positive electrode plate 19 is allocated in the lower part in plating liquid Q, of the 

plating tub 11 right-angled at the medial axis of this plating tub 11. In the case of copper plating, 
phosphorus-containing copper is used at this positive electrode plate 19 using a soluble electrode 
plate. Although an opening is formed in the center by disc-like, the positive electrode plate 19 
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arranges the plating liquid jet pipe 13 through the inside of an opening and the plating liquid flow 
which flows through the circumference of this positive electrode plate 19 is passed to the 
exterior of the plating tub 11 through the discharge hole 12 which has this positive electrode 
plate 19 caudad in drawing 2. Two or more breakthroughs may be provided in the positive 
electrode plate 19, and plating liquid which passed along this breakthrough may be made to 
flow out of the discharge hole 12 into the exterior of the plating tub 11, as shown in drawing 3. 
The plating liquid jet pipe 13 is making plating liquid blow off from the lower peripheral part of 
the plating tub 11 towards an upper center with the plating device of drawing 3 . 
[0021]As shown in drawing 4 . it is also possible to make the plating liquid which penetrated the 
positive electrode plate 19 flow out of a collective part into the exterior of the plating tub 11 
through the discharge hole 12. the positive electrode plate 19 - the plating side of the substrate 
21 to be plated - abbreviated - it being considered as the flat surface which countered the 
substrate 21 to be plated, if there is a size of the same grade, but. It is good to consider it as 
sphere form, as the positive electrode plate 19 shows drawing 3 substantially small, when the 
plating side of the substrate 21 to be plated and the interval of the positive electrode plate 19 
are small compared with the plating side of the substrate 21 to be plated. 
[0022]When the substrate 21 to be plated is a semiconductor wafer, the board holder 22 holding 
the substrate 21 to be plated is explained based on drawing 5 and drawing 6 . Since it is easy to 
diffuse copper into silicon as mentioned above when carrying out electrolysis plating of the 
copper on the surface of a semiconductor wafer, Electrolysis plating is performed by using as the 
negative pole the copper layer which formed metal, such as Ti, Ta, TiN, and TaN, or the compound 
of those to the plating side of the semiconductor wafer, and was thinly formed as a barrier layer 
in it at this barrier layer or an it top. 

[0023] If the cathode electrode pin 29 for supplying electric power to the plating side of the 
substrate 21 to be plated touches plating liquid Q v when plating metal will deposit also in this 

cathode electrode pin 29 and it will pick out the substrate 21 to be plated from the board holder 

22, its danger of destroying the plating film near the cathode electrode pin 29 is high. Therefore, 
the substrate 21 to be plated is made to hold to the board holder 22, as shown in drawing 5 . A 
seal is carried out by the sealing member 23 so that plating liquid Q-, may not infiltrate into the 

surface peripheral part of the substrate 21 to be plated, In the space which cannot touch plating 
liquid Q } formed by the board holder 22, the substrate 21 to be plated, and the sealing member 

23, the cathode electrode pin 29 is contacted on the surface of the substrate 21 to be plated. 
[0024]The board holder 22 possesses the board holding case 24 which can accommodate the 
substrate 21 to be plated in an inside. This board holding case 24 is the cylindrical shape of a 
little larger path than the path of a substrate to be plated, the opening of the path in which the 
lower end surface is a little smaller than the substrate 21 to be plated is formed, and an upper 
bed side is the closed structure. And the axis of rotation 25 is attached in the center of the 
upper surface of this board holding case 24, and the slit shape substrate in-and-out opening 26 
for taking the substrate 21 to be plated in and out is formed in the side, moreover - the board 
holding case 24 consists of insulation materials - the inside - the path of the substrate 21 to be 
plated - abbreviated - the disc-like substrate-presser-foot board 27 of the same path is 
provided. 

[0025] The substrate-presser-foot board 27 consists of insulation materials, and the moving shaft 
28 which moves this substrate-presser-foot board 27 up and down is attached in the center of 
the upper surface. This moving shaft 28 penetrated the center section of the axis of rotation 25 
attached to the upper surface of the board holding case 24, and is extended up. Around the 
opening of the undersurface of the board holding case 24, The sealing member 23 of ring shape is 
formed, plating liquid permeates into the board holding case 24, and this sealing member 23 is 
prevented from touching plating liquid by sticking to the surface (undersurface) of the substrate 
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21 to be plated in the rear face and peripheral face of the substrate 21 to be plated. It is the 
outside of this sealing member 23, and plurality or the cathode electrode pin 29 of ring shape is 
formed inside [ undersurface ] the board holding case 24, and this cathode electrode pin 29 
contacts the surface peripheral part of the substrate 21 to be plated. 

[0026]ln order to make uniform potential of the plating side of the substrate 21 to be plated, As 
for the cathode electrode pin 29, it is preferred to consider it as the structure which consisted of 
ring shape boards so that it might contact throughout the surface periphery of the substrate 21 
to be plated, and line contact of the pin might be carried out to the shape or the substrate 21 to 
be plated put in order densely, bent the inner periphery to the substrate [ to be plated ] 21 side, 
and gave elasticity. The plating side is turned for the substrate 21 to be plated down, adsorption 
maintenance of the rear face is carried out by the robot hand 30, and the substrate moved to the 
inside through the slit shape substrate in-and-out opening 26 of the board holding case 24 to be 
plated contacts the above-mentioned sealing member 23 and the cathode electrode pin 29. 
[0027]The board holder 22 is supported by the axis of rotation 25, and moves between an upper 
position and lower positions up and down with a slide drive mechanism (not shown). And in an 
upper position, the substrate 21 held at the board holding case 24 and the inside to be plated is 
going up to the position which cannot touch plating liquid, takes out the plated substrate 21 to be 
plated in this position, and carries the unsettled substrate 21 to be plated in the inside of the 
board holding case 24. When the board holder 22 is in a lower position, the plating side of the 
substrate 21 to be plated is immersed in plating liquid. 

[0028] As extraction of a substrate to be plated raises the board holder 22 to the above- 
mentioned upper position which cannot touch plating liquid and it is shown in drawing 6 . After 
raising the substrate-presser-foot board 27, the robot hand 30 is inserted from the substrate in- 
and-out opening 26 of the board holding case 24, vacuum absorption of the rear face of the 
substrate 21 to be plated is carried out, it is raised, the slit shape portion 26a of the substrate 
in-and-out opening 26 is passed, and the substrate 21 to be plated is taken out. For this reason, 
the opening of the center section 26b of the substrate in-and-out opening 26 is greatly carried 
out so that the robot hand 30 may pass. 

[0029]For making the substrate 21 to be plated insert into the board holding case 24, and 
making it hold, it carries out in operation contrary to extraction of the above-mentioned 
substrate 21 to be plated, in this case, the substrate 21 to be plated is arranged within the board 
holding case 24 at a position - as - the lower inside diameter of the board holding case 24 - the 
outer diameter of the substrate 21 to be plated - abbreviated - it is the same and enlarges a 
little. 

[0030]ln jet plating which plates while carrying out the jet of the plating liquid from the lower 
part of the plating tub 11, the plating side of the substrate 21 to be plated is turned down, and 
the substrate 21 to be plated has a common method of contacting a plating side on the plating oil 
level which was located above the upper bed of the plating tub 11, and rose by the jet. however, 
an embodiment of the invention - in an example, since the board holder 22 which does not make 
plating liquid Q 1 contact except the plating side of the substrate 21 to be plated by the sealing 

member 23 is used, It can plate by making the substrate 21 made to hold to the board holder 22 
and this board holder 22 to be plated immersed in plating liquid Q v 

[0031] Thereby, the distance of the plating side of the substrate 21 to be plated and the positive 
electrode plate 19 can be adjusted freely. It is also possible to move to the exterior of the plating 
tub 11, while the substrate 21 to be plated had been made to hold to the board holder 22, and to 
carry out backwashing by water of the substrate 21 to be plated and the board holder 22. 
[0032]lt is effective to rotate the substrate 21 to be plated within the plating tub 11 in order to 
raise the homogeneity of plating, since neither the flow of plating liquid Q-, of plating tub 1 1 

inside nor the electric field between the plating sides of the positive electrode plate 19 and the 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 8/7/2008 



JP,200 1-020096, A [DETAILED DESCRIPTION] 



Page 6 of 8 



substrate 21 to be plated necessarily becomes uniform at a circumferencial direction. For this 
reason, the rotary drive (not shown) made to rotate the axis of rotation 25 attached to the 
board holding case 24 of the board holder 22 is formed. This rotation After equipping the board 
holder 22 not only with the time of plating but with the substrate 21 to be plated, After raising 
the board holder 22 and the substrate 21 to be plated on a plating oil level after the cellular 
removal at the time of making plating liquid contact, and the end of electrolysis plating, it is 

effective also in the plating liquid end by making it rotate. 

[0033]The purpose of increasing the plating side of not only rotation but the substrate 21 to be 
plated and the relative velocity of plating liquid Q v are making thin the concentration diffusion 
layer near the plating side of the substrate 21 to be plated, and the thing for which plating speed 
is restricted by the ion amount of supply by making it thin and to say is prevented - the whole 
surface - a uniform plating tunic is formed, and also current density becomes large and high- 
speed plating is attained. . 
[0034]ln order to rotate the substrate 21 to be plated, the upper part of the axis of rotation 25 
prolonged above the board holder 22 is connected with rotary drives, such as a motor, and it 
enables it to rotate the substrate 21 to be plated in the level surface in the plating device of 
composition of being shown in drawing 2 . Although the rotation under plating is a 10-300-rpm 
low speed rotary, the end back substrate holding fixture 22 of plating and the substrate 21 to be 
plated make it go up to the position which does not contact plating liquid Q v and rotation 
(desirably rotation of not less than 1000 rpm) of not less than 500 rpm is needed for performing 
the plating liquid end. For this reason, the control mechanism suitable for this is required for a 
rotary drive. 

[0035] In the plating device of composition of being shown in drawing 2 . the pressure plate slide 
drive mechanism (neither is illustrated) for rise and fall of the holding fixture slide drive 
mechanism for rise and fall of the board holder 22 and the substrate-presser-foot board 27 was 
formed in addition to the above-mentioned rotation. It is an air cylinder which drives a pressure 
plate slide drive mechanism according to spring force downward, and drives it by exhaust air 
upward, and it is accommodated within the limit supported with the rotary drive, and an air pipe 
penetrates the center of a motor and is connected outside by the rotary joint in the motor upper 
part. A motor and pressure plate drive mechanism are accommodated within the limit supported 
with the holding fixture slide drive mechanism, and go up and down with a holding fixture slide 
drive mechanism. 

[0036]Starting injection of plating liquid Q 1 from the plating liquid jet pipe 13 in [ after equipping 

the board holder 22 with the substrate 21 to be plated ] the plating tub 11, and rotating the 
board holder 22 at 50-300 rpm. The board holder 22 is dropped until the substrate 21 to be 
plated contacts the plating oil level on which the center rose, and the board holder 22 is dropped 
further slowly from the state where the center of a plating oil level contacted the substrate 21 to 
be plated. By carrying out like this, the undersurface of the substrate 21 to be plated is filled up 
with plating liquid Q v and air is discharged from the space of the substrate 21 to be plated and 

the lower part of the board holding case 24 of the board holder 22. 
[0037]ln order to discharge this air efficiently, as shown in drawing 7 . two or more vents 31 
penetrated outside from the inside of a portion located below the undersurface of the substrate 
21 of the peripheral part which is pressing down the substrate 21 to be plated in the lower part 
of the board holding case 24 to be plated are provided. The height of the air pocket made by this 
in the lower end peripheral part of the board holding case 24 of the board holder 22 and the 
crevice formed by the substrate 21 to be plated when a substrate to be plated is put into the 
plating tub 11, Even if it is after being installed in the position with which the height from the 
undersurface of the substrate 21 to be plated to the opening upper bed of the vent 31 decreases, 
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and the board holder 22 plates, Air can be easily discharged from the space formed by rotation 
of the board holder 22 by the substrate 21 to be plated and the lower part of the board holding 

case 24. , , . 

r00381 Drawing 8 is a figure showing other examples of arrangement of the above-mentioned 
vent 31 which discharges air from the space of the substrate 21 to be plated and the lower part 
of the board holding case 24. The vent 31 is penetrated on the outside of the portion located 
above the substrate 21 to be plated from the inside of a portion located below the undersurface 
of the substrate 21 of the board holding case 24 to be plated so that it may illustrate. It is made 
for the position, as for, this vent 31 carries out an opening outside to turn into a position above 
the plating oil level in the plating tub 11 when plating. Thus, when the vent 31 carries out an 
opening on the outside of the board holding case 24 above a plating oil level, air can be easily 
discharged from the space formed of the substrate 21 to be plated and the lower part of the 
board holding case 24. As long as the opening of the above-mentioned vent 31 is above a plating 
oil level, the opening of it may be carried out to the upper surface or the inner surface of the 
board holding case 24. 

r0039l Drawing 9 is a figure showing other examples of arrangement of the above-mentioned 
vent 31 which discharges air from the space of the substrate 21 to be plated and the lower part 
of the board holding case 24. The vent 31 is penetrated to the peripheral part at the bottom from 
the inside of a portion located below the undersurface of the substrate 21 of the board holding 
case 24 to be plated so that it may illustrate. Like the plating device of composition of that by 
arranging the vent 31 as mentioned above shows to drawing 10 . When the bigger divider plate 32 
than the plating side of the substrate 21 to be plated is formed directly under the peripheral part 
of the board holder 22, Since the rate of flow of plating liquid Q 1 goes up with the peripheral part 

down side of the board holder 22 and a static pressure falls, the air caught on the undersurface 
of the substrate 21 to be plated can be made to discharge outside using the fall of this static 
pressure. 

[0040] When plating, it carries out by letting the wiring 34 and the cathode electrode pin 29 pass 
from the plating power supply 33, and impressing predetermined voltage between the positive 
electrode plate 19 and the substrate 21 to be plated. 

[0041]the above - an embodiment of the invention, although the example explained the example 
which uses a semiconductor wafer for the substrate 21 to be plated, The substrate 21 made into 
the object of plating with the plating device of this invention to be plated is not what is limited to 
a semiconductor wafer, Naturally it can use for performing metal plating with which this slot, a 
hole, etc. of the substrate with which a detailed slot, a hole, etc. were formed in the surface are 
filled up widely, and can use also for surface plating of the substrate with which a detailed slot, a 
hole, etc. are not formed in the surface. 
[0042] 

[Effect of the Invention] As explained above, according to the invention given in each claim, so 
that plating liquid cannot be touched other than the plating side of a substrate to be plated. In the 
plating device which plates while generating the plating liquid jet which carries out a seal by a 
sealing member and reaches a plating side from a lower part, Since the vent which misses the air 
bubbles which remain to the plating side of a substrate to be plated at the lower end part of a 
board holder on the outside of a board holder was provided, Without forming a plating film in 
cathode pins, when there is no metallic contamination of the rear face of a substrate to be plated 
or the side and air bubbles do not remain in a plating side, the outstanding effect that the plating 
device which is excellent in the homogeneity of a plating film and does not have silverfish and 
which can perform quality plating can be provided is acquired. 

[0043] In [ according to the invention according to claim 3 ] the plating device according to claim 
1, Since a vent is used as the hole penetrated to the peripheral face or inner skin of a portion 
located above the plating liquid in a plating tub from the inner skin of the portion located below 
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the plating side of the substrate of a board holder to be plated, it becomes easy to escape from 
the air bubbles which remain to the plating side of a substrate to be plated in addition to the 
above-mentioned effect through this vent. 

[0044]Since a vent is used as the hole penetrated to a peripheral part at the bottom from the 
inner skin of the portion located below the plating side of the substrate of a board holder to be 
plated in the plating device according to claim 1 according to the invention according to claim 4, 
In addition to the above-mentioned effect, when [ when the rate of flow of the board holder 
bottom is large ] a static pressure is low, it escapes from the air bubbles which remain to the 
plating side of a substrate to be plated according to the static pressure difference inside the 
undersurface peripheral part of a board holder through this vent. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT an not rasponsibla far any 
daauias causad by tha use of this translation. 

Uhis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Clalm(s)] 

[Claim 1JA plating device comprising: 

A board holder which has a sealing member of ring shape which contacts a plating side periphery 
which plates a substrate to be plated, is made to expose a plating side of this substrate to be 
plated, and turns this plating side downward and holds it. 

In a plating device which plates while generating a plating liquid jet which reaches a plating side 
of this substrate to be plated from a lower part of a substrate held at said board holder within a 
plating tub with which plating liquid was filled to be plated, A vent which misses air bubbles 
which remain to a plating side of a substrate to be plated at a lower end part of said board 
holder on the outside of this board holder. 

[Claim 2] A plating device characterized by said vent being a hole penetrated to a peripheral face 
from inner skin of a portion located below a plating side of a substrate of said board holder to be 
plated in the plating device according to claim 1. 

[Claim 3] A plating device characterized by said vent being a hole penetrated to a peripheral face 
or inner skin of a portion located above plating liquid in said plating tub from inner skin of a 
portion located below a plating side of a substrate of said board holder to be plated in the plating 
device according to claim 1. 

[Claim 4]A plating device characterized by said vent being a hole penetrated to a peripheral part 
at the bottom from inner skin of a portion located below a plating side of a substrate of said 
board holder to be plated in the plating device according to claim 1. 



[Translation done.] 
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